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(57) Abstract: 

PURPOSE: To enhance a circuit part in wiring density by 
a method wherein a positioning hole provided with a part 
of a conductor circuit on its inner surface is so 
provided to each of "injection-molded circuit members 
possessed of conductor circuits as to be arranged in a 
line when the circuit members are laminated, a spacing 
projection and a projection receiving recess are 
provided to the circuit member, and the circuit members 
are laminated to constitute multilayered conductor 
circuits. 

CONSTITUTION: Positioning holes 10 provided with parts 
of conductor circuits 5, 6, 7, and 8 on their inner 
surfaces are so provided to injection-molded circuit 
members 1,2,3, and 4 possessed of conductor circuits 
5, 6, 7, and 8 as to be arranged in a line when the 
circuit members 1, 2, 3, and 4 are laminated. 
Furthermore, spacing projections 11 and/or projection 
receiving recesses 12 are provided to the circuit member 
1, 2, 3, and 4 respectively so as to provide a 
prescribed gap between the injection-molded circuit 
members 1 , 2, 3, and 4 respectively. The circuit member 
1.2,3, and 4 are laminated together making the spacing 
projections 11 be fitted into the recesses 12 and set in 
a molding die 13, and the positioning holes 10 are fixed 
by a positioning pin 14 provided inside the molding die 



13. After the setting is finished, gaps 15, 16, and 17 
provided between the circuits 1 to 4 are filled with 
resin by injection. Thus the conductor circuit 5 to 8 
provided to both the sides of the circuit members 1 to 4 
are electrically connected. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
2 In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] When the laminating of these circuits member is carried out to two or more injection- 
molding circuit members which have an electric-conductor circuit on a front face, while the tooling 
holes by which it is arranged in the shape of a straight line, and a part of above-mentioned electric- 
conductor circuit is formed in the internal surface of parietal bone are formed Spacing salient **** 
into which a spacing salient and this spacing salient fit so that a predetermined clearance may be 
formed between circuit members is formed. A gage pin is inserted in these tooling holes while the 
laminating of these injection-molding circuit member is carried out. An electric-conductor coat is 
formed in the internal surface of parietal bone of the breakthrough which fills up with and solidifies 
a resin, multilayers a circuit member in the clearance between these circuits members, and is 
formed in it of the above-mentioned gage pin after that. The manufacture technique of the 
injection-molding passive circuit elements characterized by connecting electrically mutually the 
electric-conductor circuit currently formed in the front face of each injection-molding circuit 
member. 

[Claim 2] The manufacture technique of the injection-molding passive circuit elements according 
to claim 1 characterized by forming in the above-mentioned spacing salient and spacing salient 
**** a part of electric-conductor circuit currently formed in the front face of the above-mentioned 
injection-molding circuit member. 

[Claim 3] The manufacture technique of the injection-molding passive circuit elements according 
to claim 1 or 2 characterized by preparing a crack in the point of the above-mentioned spacing 
salient along the salient orientation. 

[Claim 4] The manufacture technique of the injection-molding passive circuit elements according 
to claim 1 to 3 characterized by the above-mentioned spacing salient **** consisting of a parvus 
breakthrough of a path from the strike which receives the nose of cam of the above-mentioned 
spacing salient, and its strike. 

[Claim 5] The manufacture technique of the injection-molding passive circuit elements according 
to claim 1 to 4 characterized by preparing the breakthrough which has the electric-conductor coat 
which connects a double-sided electric-conductor circuit to a internal surface of parietal bone 
electrically in this injection-molding circuit member while the above-mentioned electric-conductor 
circuit is established in both sides of the above-mentioned injection-molding circuit member. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the manufacture technique of the injection-molding 
passive circuit elements which this invention required for the manufacture technique of injection- 
molding passive circuit elements, especially were multilayered. 
[0002] 

[Description of the Prior Art] The conventional injection-molding passive circuit elements were 
what forms an electric-conductor coat in the internal surface of parietal bone of a breakthrough 30 
while the electric-conductor circuit 32 is established in both sides of the injection-molding article 
3 1 which have a breakthrough 30, as shown in drawing 1 1 , and connects the double-sided 
electric-conductor circuit 32 electrically. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned injection-molding 
passive circuit elements, since the electric-conductor circuit could be established in both sides of an 
injection-molding article and the double-sided electric-conductor circuit was electrically connected 
by the breakthrough, the density of a wiring is limited to both sides of an injection-molding article, 
and was not able to enlarge a density any more. 

[0004] It is in the purpose of this invention offering the manufacture technique of new injection- 
molding passive circuit elements that the technical probrem of the above mentioned conventional 
technique is canceled, an electric-conductor circuit is multilayered, and-izing of the wiring can be 
carried out [ high-density ]. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture 
technique of the injection-molding passive circuit elements of this invention When the laminating of 
these circuits member is carried out to two or more injection-molding circuit members which have 
an electric-conductor circuit on a front face, while the tooling holes by which it is arranged in the 
shape of a straight line, and a part of above-mentioned electric-conductor circuit is formed in the 
internal surface of parietal bone are formed Spacing salient **** into which a spacing salient and 
this spacing salient fit so that a predetermined clearance may be formed between circuit members is 
formed. A gage pin is inserted in these tooling holes while the laminating of these injection- 
molding circuit member is carried out. An electric-conductor coat is formed in the internal surface 
of parietal bone of the breakthrough which fills up with and solidifies a resin, multilayers a circuit 
member in the clearance between these circuits members, and is formed in it of the above- 
mentioned gage pin after that. The electric-conductor circuit currently formed in the front face of 
each injection-molding circuit member is connected mutually electrically (claim 1). 
[0006] Moreover, it is desirable to form in the above-mentioned spacing salient and spacing salient 
**** a part of electric-conductor circuit currently formed in the front face of the above-mentioned 
injection-molding circuit member (claim 2), Furthermore, it is desirable to prepare a crack in the 
point of the above-mentioned spacing salient along the salient orientation (claim 3). It is desirable 
to consist of a parvus breakthrough of a path further again from the strike in which the above- 
mentioned spacing salient **** receives the nose of cam of the above-mentioned spacing salient, 
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and its strike (claim 4). Moreover, while the above-mentioned electric-conductor circuit is 
established in both sides of the above-mentioned injection-molding circuit member, it is desirable to 
prepare the breakthrough which has the electric-conductor coat which connects a double-sided 
electric-conductor circuit to this injection-molding circuit member electrically at a internal surface 
of parietal bone (claim 5). 

[0007] As technique for forming an injection-molding circuit member (a) After injection molding 
the resin (combination resin) which blended the catalyst for electroless plating primarily, Secondary 
injection molding of the resin (non-blending resin) which has not blended the catalyst for 
electroless plating so that the pattern for forming an electric-conductor circuit in this may be 
exposed is carried out. How to form an electric-conductor circuit in the front face of the resin 
(combination resin) exposed to after an appropriate time by the electroless-plating method, (b) 
Secondary injection molding is carried out so that the pattern for'forming an electric-conductor 
circuit for a combination resin may be constituted, after injection molding a non-blending resin 
primarily. How to form an electric-conductor circuit in the front face of a combination resin by the 
electroless-plating method after an appropriate time, (c) After forming an electric-conductor coat 
in the front face of the injection-molding article of a resin and forming a resist layer in the fraction 
which remains as an electric-conductor circuit on this electric-conductor coat, How to form an 
electric-conductor circuit by removing the electric-conductor coat of the fraction which does not 
have a resist layer chemically, (d) Although there is the technique of forming an electric-conductor 
circuit by the electroless-plating method etc. after applying the photosensitive catalyst for 
electroless plating to the front face of the injection-molding article of a resin, irradiating light only 
at the pattern section for forming an electric-conductor circuit and washing the photosensitive 
catalyst of a residual fraction An injection-molding circuit member can be formed not by the thing 
to limit to especially these but by extensive technique. ■ 
[0008] As the technique of filling up the clearance between injection-molding circuit members with 
a resin, although there is technique, such as a casting, transfer molding, injection molding, and a 
reaction injection molding, it cannot limit to especially these and extensive technique can be 
applied. 

[0009] As a base resin of an injection-molding circuit member, they are the above (a) and (b). 
Although there are some which blended the inorganic bulking agent with a polysulfone, a polyether 
sulfone, a poly-allyl-compound sulfone, a polyether imide, a polyoxy benzoic-acid system liquid 
crystal polymer, the epoxy resin for injection molding, and these as a combination resin in the case 
of technique, it does not limit to especially these. Although there are some which blended the 
inorganic bulking agent with a polyphenylene sulfide, a potybutylene terephthalate, a polyethylene 
terephthalate, and these as a non-blending resin in addition to the thing of the same group as a 
combination resin, it does not limit to especially these. Although a combination resin and a non- 
blending resin may use the same thing, it is desirable to use a thing of a different kind as much as 
possible. The above (C) and (d) Although there are some which blended the inorganic bulking 
agent with a polysulfone, a polyether sulfone, a polyether imide, a polyoxy benzoic-acid system 
liquid crystal polymer, the epoxy resin for injection molding, and these as a base resin of injection- 
molding circuit member E in the case of technique, it is not a limiting-to especially these thing. In 
addition, the above-mentioned resin can blend and use inorganic powder, an inorganic fiber, etc., if 
you may use alone and an electric insulation is maintained. Moreover, as long as two or more 
injection-molding circuit members to combine have satisfied the requirements for a configuration, 
configurations may differ and the quality of the materials of a base resin may differ. 
[0010] 

[Function] A gage pin is inserted in these tooling holes while the laminating of two or more 
injection-molding circuit members which have an electric-conductor circuit, tooling holes, a 
spacing salient, and spacing salient **** is carried out. An electric-conductor coat is formed in the 
internal surface of parietal bone of the breakthrough which fills up with and solidifies a resin, 
multilayers a circuit member in the clearance between these circuits members, and is formed in it of 
the above-mentioned gage pin after that. By connecting electrically mutually the electric-conductor 
circuit currently formed in the front face of each injection-molding circuit member, the multilayered 
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injection-molding passive circuit elements which carried out the interlayer connection of the 
electric-conductor circuit can be formed, and a wiring density can be made high (claim 1). 
[001 1] Moreover, since the electric-conductor circuit of each injection-molding circuit member is 
electrically connected when these are made to fit in by forming a part of electric-conductor circuit 
in a spacing salient and spacing salient ****, it is enabled to connect electrically the electric- 
conductor circuit of each injection-molding circuit member to an authenticity more (claim 2). 
[0012] Furthermore, by preparing a crack in the point of a spacing salient along the salient 
orientation, the fitting nature with spacing salient **** can improve by the spring operation by 
presence of a crack, and the reliability of electric connection can be made high by this forming a 
part of electric-conductor circuit in a spacing salient and spacing salient **** as mentioned above 
(claim 3). 

[0013] By the above-mentioned spacing salient **** consisting of the strike and breakthrough 
which receive the nose of cam of the above-mentioned spacing salient further again, and forming a 
part of electric-conductor circuit in a spacing salient and spacing salient **** as mentioned above 
When a spacing salient and spacing salient **** are made to fit in, the electric-conductor circuit of 
both sides of a near injection-molding circuit member where spacing salient **** exists the 
electric-conductor circuit of one side of a near injection-molding circuit member where a spacing 
salient exists can be connected (claim 4). 

[0014] Moreover, while the above-mentioned electric-conductor circuit is established in both sides 
of the above-mentioned injection-molding circuit member By preparing the breakthrough which 
has the electric-conductor coat which connects a double-sided electric-conductor circuit to this 
injection-molding circuit member electrically at a internal surface of parietal bone When 
multilayering three or more injection-molding circuit members, an electric-conductor circuit is 
established in both sides of an injection-molding circuit member located in the interval, and if it 
connects by the breakthrough which has an electric-conductor coat inside, when being filled up 
with a resin, since a resin flows through this breakthrough, restoration becomes easy. Moreover, 
after solidification of a resin, each injection-molding circuit member can be fixed by this 
breakthrough (claim 5). 
[0015] 

[Example] Hereafter, the example of this invention is explained in full detail based on an 
accompanying drawying. 

[0016] (Example 1) Four sorts of injection-molding circuit members 1, 2, 3, and 4 shown in 
drawing 1 - view 4 were formed first. As a base resin, the polyether sulfone which blended the 
glass fiber 20% of the weight is used, and it is palladium as a catalyst for electroless plating 0. 1 
The kaolin of which weight % adsorption was done is blended 10% of the weight, and it is the 
above-mentioned technique (d). The electric-conductor circuits 5, 6, 7, and 8 were formed in both 
sides, respectively. The electric conductor was made into 0.025mm of mean thicknesss using the 
non-electrolytic-copper plating layer. The breakthrough 9 which has an electric-conductor coat 
inside so that the double-sided electric-conductor circuits 5, 6, 7, and 8 may be connected 
electrically is formed in these injection-molding circuit members 1, 2, 3, and 4. 
[0017] Moreover, when the laminating of these is carried out to the order shown in drawing 1 , the 
drawing 2 , the drawing 3 , and the drawing 4 from a top, the tooling holes 10 by which it is 
arranged in the shape of a straight line, and a part of above-mentioned electric-conductor circuits 
5, 6, 7, and 8 are formed in the internal surface of parietal bone are formed in the injection-molding 
circuit members 1, 2, 3, and 4. Furthermore, when the laminating of these is carried out, two or 
more spacing salients 1 1 and/or two or more spacing salient ****s 12 are formed in the injection- 
molding circuit members 1, 2, 3, and 4, respectively so that a predetermined clearance may be 
formed between the circuit members 1, 2, and 3 and 4. Specifically, two or more spacing salients 
1 1 protrude on the position on the top of the injection-molding circuit members (circuit member 
which has a circuit member upwards at the time of a laminating) 2, 3, and 4. moreover, in the 
inferior surface of tongue of the injection-molding circuit members (circuit member which has a 
circuit member downward at the time of a laminating) 1, 2, and 3 Two or more spacing salient 
****s 12 into which the spacing salient 1 1 projected by the circuit members 2, 3, and 4 located 
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downward fits at the time of a laminating are formed. When the laminating of the circuit members 
1, 2, 3, and 4 is carried out, the spacing salient 1 1 and spacing salient **** 12 fit in, and a 
predetermined clearance forms between the circuit members 1, 2, and 3 and 4. 
[0018] Next, while a laminating is carried out to the order which shows these injection-molding 
circuit members 1, 2, 3, and 4 in drawing 1 , the drawing 2 , the drawing 3 , and the drawing 4 
from a top, the spacing salient 1 1 and spacing salient **** 12 are made to fit in. This is put in in 
metal mold 13, as shown in drawing 5 , and the tooling holes 10 of each injection-molding circuit 
member 1, 2, 3, and 4 are fixed and set by the gage pin 14 currently installed in metal mold 13. The 
injection-molding circuit members 1, 2, and 3 currently formed by the spacing salient 1 1 and 
spacing salient **** 12 and the clearances 15, 16, and 17 between four were filled up with the 
resin 20 (refer to the drawing 6 ) by the injection-molding method after the set. The polyoxy t 
benzoic-acid system liquid crystal polymer which blended the glass fiber 20% of the weight as a 
resin 20 with which it is filled up was used. In addition, three clearances between injection-molding 
circuit members are 0.45-0. 5mm. It considered as less than. Thus, when multilayering three or 
more injection-molding circuit members 1, 2, 3, and 4, the electric-conductor circuits 6 and 7 are 
established in both sides of the injection-molding circuit members 2 and 3 located in the interval, 
and when filled up with a resin 20 by connecting by the breakthrough 9 which has an electric- 
conductor coat inside, since a resin 20 flows through a breakthrough 9, restoration becomes easy. 
Moreover, after solidification of a resin 20, each injection-molding circuit members 1, 2, 3, and 4 
can be fixed by the breakthrough 9. 

[0019] It covered with the resist except the breakthrough currently formed of the gage pin 14 after 
mold release, and the polyoxy benzoic-acid system liquid crystal polymer of the internal surface of 
parietal bone of a breakthrough was roughened and washed in the caustic-soda aqueous solution. 
Then, the catalyst for electroless plating was able to be applied, non-electrolytic-copper plating . 
was able to be performed, and the multilayered injection-molding passive circuit elements 19 which 
connected electrically the electric-conductor circuits 5, 6, 7, and 8 which form an electric- 
conductor coat in the internal surface of parietal bone of a breakthrough 18, and are formed in 
both sides of four sorts of injection-molding circuit members 1, 2, 3, and 4 as shown in drawing 6 
were able to be obtained. In addition, the resist layer which carried out the coat of other fractions 
when forming an electric-conductor coat in the internal surface of parietal bone of a breakthrough 
was removed after the electric-conductor coat formation. 

[0020] thus, the injection-molding passive circuit elements 19 concerning the obtained this 
invention generate neither a pinhole nor a short mould in each clearances 15, 16, and 17 between 
the circuit members 1, 2, and 3 and 4, also have little deformation of each injection-molding 
members 1, 2, 3, and 4, do not have an open circuit of the electric-conductor circuits 5, 6, 7, and 8, 
either, and do not have an interlaminar peeling » good — it was multilayered 
[0021] Therefore, the multilayered injection-molding passive circuit elements 19 which carried out 
the interlayer connection of the electric-conductor circuits 5, 6, 7, and 8 can be formed, and a 
wiring density can be made high. 

[0022] Moreover, since these injection-molding passive circuit elements 19 are fabricated using 
metal mold 13, the degree of freedom of a configuration can be large and a structured-division 
article and electrical circuit parts can be unified. That is, the injection-molding passive circuit 
elements 19 which have the function of a structured-division article with the former and the degree 
of freedom which seldom changes and in which a high-density wiring of a three-dimensions 
configuration is possible can be formed. Therefore, small and high integration of the electric- 
conductor circuits 5, 6, 7, and 8 can be done. 

[0023] Furthermore, it can lightweight-ize rather than the case where the electric-conductor 
circuits 5, 6, 7, and 8 were used by multilayering within limits which can obtain the mechanical 
characteristic of which the whole thickness is required as a structured-division article since resin 
thickness between layers of the electric-conductor circuits 5, 6, 7, and 8 can be made thin within 
limits by which an insulating property is permitted, and the conventional technique is used small 
and by having been integrated highly. 

[0024] Further again, since the electrical and electric equipment using the injection-molding 
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passive circuit elements 19 of this invention can reduce the mark of electric-conductor passive 
circuit elements by high integration of the electric-conductor circuits 5, 6, 7, and 8, it can 
rationalize as an erector. 

[0025] This example 2 is an example which forms the non-electrolytic-copper plating coat 21 in * 
the spacing salient 1 1 and.spacing salient **** 12, and constituted a part of electric-conductor 
circuit as shown in drawing 7 . (Example 2) By this Since the electric-conductor circuit currently 
formed in the front face of each injection-molding circuit member is electrically connected when 
these spacings salient 1 1 and spacing salient **** 12 are made to fit in, a node can be prepared 
besides breakthrough 9. For this reason, while the electric-conductor circuit of each injection- 
molding circuit member is more connectable with an authenticity electrically, a design of an 
electric-conductor circuit becomes easy, and a wiring of an electric-conductor circuit can be 
simplified. Moreover, injection-molding passive circuit elements were formed by the same 
technique as the above-mentioned example 1 except this. Consequently, the good connection was 
got by the electric target with low resistance. Moreover, the multilayered good injection-molding 
passive circuit elements without an open circuit and interlaminar peeling of a pinhole, short mould, 
and electric-conductor circuit were able to be obtained. 

[0026] This example 3 is an example which formed the crack 22 in the point of the spacing salient 
1 1 along the vegetation orientation as shown in drawing 8 , and is in the status to which elastic 
deformation of this spacing salient 1 1 was carried out as shown in di awing 9 . (Example 3) By 
making it fit in with spacing salient **** 12, the fitting nature with spacing salient **** 12 
improves by the spring operation by presence of a crack 22, the erection (laminating) of an 
injection-molding circuit member becomes easy from the thing without a crack 22, and workability 
improves. Moreover, the non-electrolytic-copper plating coat was formed in the spacing salient 11. 
and spacing salient **** 12 like the case of an example 2, as a part of electric-conductor circuit 
was constituted, a spacing salient and spacing salient **** were made to fit in, and injection- 
molding passive circuit elements were formed by the same technique as an example 1 . 
Consequently, the fitting nature with spacing salient **** 12 improves by the spring operation by 
presence of a crack 22, a good connection is got by the electric target with low resistance, and the 
reliability of electric connection was able to be made high. Moreover, the good injection-molding 
passive circuit elements without an open circuit and interlaminar peeling of a pinhole, short mould, 
and electric-conductor circuit were able to be obtained, 

[0027] This example 4 is an example the path was made to become about spacing salient **** 12 
from the strike 23 which receives the nose of cam of the spacing salient 1 1, and its strike 23 from 
the parvus breakthrough 24, as shown in drawing 10 . (Example 4) By this When the spacing 
salient 11 and spacing salient **** 12 constituted a part of electric-conductor circuit and the 
spacing salient, 1 1 and spacing salient **** 12 are made to fit in like the above-mentioned example 
2, The electric-conductor circuit of both sides of a near injection-molding circuit member where 
spacing salient **** exists the electric-conductor circuit of one side of a near injection-molding 
circuit member where the spacing salient 1 1 exists is connectable. Moreover, injection-molding 
passive circuit elements were formed by the same technique as the above-mentioned example 2 
except this. Consequently, the good connection was got by the electric target with low resistance. 
Moreover, the multilayered good injection-molding passive circuit elements without an open 
circuit and interlaminar peeling of a pinhole, short mould, and electric-conductor circuit were able 
to be obtained. 
[0028] 

[Effect of the Invention] In short, according to this invention, the following outstanding effects are 
done so above. 

[0029] 1) According to the configuration of a claim 1, the multilayered injection-molding passive 
circuit elements which carried out the interlayer connection of the electric-conductor circuit can be 
formed, and a wiring density can be made high. 

[0030] 2) According to the configuration of a claim 2, the electric-conductor circuit of each 

injection-molding circuit member is more connectable with an authenticity electrically. 

[003 1] 3) According to the configuration of a claim 3, the fitting nature of a spacing salient and 
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spacing salient **** improves. 

[0032] 4) When a spacing salient and spacing salient **** form a part of electric-conductor circuit 
currently formed in the front face of an injection-molding circuit member according to the 
configuration of a claim 4 and a spacing salient and spacing salient **** are made to fit in, the 
electric-conductor circuit of both sides of a near injection-molding circuit member where spacing 
salient **** exists the electric-conductor circuit of one side of a near injection-molding circuit 
member where a spacing salient exists can be connected. 

[0033] 5) According to the configuration of a claim 5, when filled up with a resin, since a resin 
flows through a breakthrough, restoration becomes easy. Moreover, after solidification of a resin, 
each injection-molding circuit member can be fixed by the breakthrough. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS m 

[Brief Description of the Drawings] 

rDrawing 11 It is sectional drawing showing an example of the injection-molding circuit member of 
this invention. 

[Drawing 21 It is sectional drawing showing other examples of the injection-molding circuit 
member of this invention. 

[Drawing 31 It is sectional drawing showing other examples of the injection-molding circuit 
member of this invention. 

[Drawing 41 It is sectional drawing showing other examples of the injection-molding circuit 
member of this invention. 

[Drawing 5] the injection-molding circuit member shown in drawing 1 - view 4 -- metal mold - it 
is sectional drawing showing the status that it equipped inside 

[Drawing 61 It is sectional drawing showing an example of the injection-molding passive circuit 
elements of this invention. . . . - 

[Drawing 71 It is sectional drawing showing the status that a spacing salient of the injection- 
molding passive circuit elements of this invention and spacing salient **** were made to fit in. 
[Drawing 81 It is sectional drawing showing an example which prepared the crack in the point of a 
spacing salient of this invention. 

[Drawing 91 It is sectional drawing showing the status that the spacing salient shown in drawing 8 
was made to fit into spacing salient ****. 

[Drawing 101 It is sectional drawing showing other examples of spacing salient **** of this 
invention. 

[Drawing 111 It is sectional drawing showing an example of the conventional injection-molding 

passive circuit elements. 

[Description of Notations] 

1, 2, 3, 4 Injection-molding circuit member 

5, 6, 7, 8 Electric-conductor circuit 

10 Tooling Holes 

1 1 Spacing Salient 

12 Spacing Salient **** 
14 Gage Pin 

15, 16, 17 Clearance 
18 Breakthrough 
20 Resin 



[Translation done.] 
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(74)f$lA 





(54) [^^03fc«:] m&Mmmmaw&ijm 



(57) [fi»] 

s. 

[«)*] *®K«Si*#lsII&5, 6. 7, Bfctff* 
&&®Sttf]J$&!in&gBttl, 2. 3. 4K, &Ri*«?l 
1 0&B!&t&tmzZ*-i »!f$i&l lRtt*"<- 

l, 2. 3, 4s«s-r*t#fc::ne©{fcBft«>?ii 

0fc{fcBft4&t:>14£J¥AU X^— »^55igll 
£X^~»^3&g§ft 1 2 £T?JBj£SnTUSIftai$ 
J&ISBffiWl, 2. 3. 4|B]©|flJ|SU 5. 16, 171: 
!»J!12 0£a«-HfcbTlH]fcWJn, 2, 3, 4&$ 

T^a®ffi?Ll 8©rtMlc«^*flcSK&^UT. § 
Stffl&JBIsJBfiWn . 2, 3, 4©gffiK^SnTV» 

5*a*ftiHia5, 6, 7. 8 *ffls:ici€a«jicftai- 
a. 
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( 

1 

^©asfc^snrusmstfiraiag&fcffisfcra 
m 

[»*E3] WEX^-i »if^S<09cSSmz. 39fi 
Xtt2B*©ftffi^ldafi^©J!|jg#i£. 

©v^n*K:E«©jtia«»igBfflffl©«am 
[B*« 5 ] mmnmgimmnim<omB\zmmm^. 
m#®to&Et\iztmz. &itmB®i&mtt\z. km 
trwffi©«agf«:[siB=£«awicR«rr5«a*#«K 

[589j©sa&Ksa] 

[0001] 

^fffiicffiO. #fc£JBfcbfc#ai/S$[38[ffiiS©8ji:£ 
j£ICHr*t)©T*5. 
[00 02] 

[«£*©&«] fl£*©itffl^lslB»fite. Hi it* 
T<fc3K:. RS313 0^ra«fflJEiE^ffl3 1©PS®C 
*SL»*IhIK 3 2 JtSJL 3 0 ©Affile* 

IS*#*R£®JSLT, ffiffi©SgjS#[5|&3 2 sea 

[0003] 

B®<&m&r\t. ami$.Mff a (»mw\zn%.mft®i&&ist 

ttT. Sffi?LlCJ;OKffi©*a««:0B^*^JlC^«! 
[0 0 0 4] *«^©g#jti. fflEL£ffi*fta?©8gB , 



) *5B8¥7-1 7 0077 

2 

\Z&Z>. 
[0005] 

[RBfc#«T*&«>©^a] fltjjeaw^ssrr-i&ft 

a»#@K©HS^l«j®lc:^snTV»5ffifaft»?Lt 

j&s-fataic. ®»8s«raK:0fs©mi»««^sn<& 
«t 5 ic x^- v > y^g&txc: ©x ^- > ^s5e*5« 

®*§UE«$:«(B1-it^lcmf»fflffi:£B^J6?llCttB^ 
»lf>£#AU t*l&®a«t»|BJ©|BJ»lc«MM**« 

SJtMfcUT, «-»W*»lsrK»»©*ffik:^snTU 

* *a»#ia»*ffis k«mw c»« t& *> ©?* * 
cooo6] s-fc. BfrEx^— > 

>^iSSAIC. ffiEttffi&JBIs]»88«©«ffifcJ&SS 
nT^*«^#tsl?&©-fiS£$(ft-f * Z LV> 

OM5S2) . SGC. WEX^-i 'y>if^B<09cf»& 
iZ, SSiS^lRlfc^oTlWnBSK^Seit^fiFSU^ 

(»#S?3) . tltEX^— »^jg5^ 
**, MEX^-i'>4f£jg©ft«££tt«g&,>:-tffl£ 
Jffi«fc0g©*SV>ES?l,fca>5fc5££*W3;LVs (S 

*S4) . aamtmmmn^tommizpmn 
fs.m#®&z«uizt&iz. cotimtiLBmi&mtttZs 
ftm\zmmQxmm&z&i.tf)\zmmz>n%Mft 

5) . 

[0 0 0 7] »a*JglEl»Stf$^J5g-r<5fc®©*ffii: 

LTtt. (a) mmmtb-ozmmmzm&Litmm . 
^■rsfc«)©A^->s8ais*-5 id \zmm&tbr3 

(D2m\zmm#>?2mz*. o«i&*#ia»£8a£T* 

U&. (b) #Eff«fJB£-*S*fflfi«gl,fc&. fifffflJB 

s«a**@»s»«-r-5it*©^^->£«j«-ra«fc 

«**o#}*KJ:0*»»«cli»**fiE-r*m (c) 
^©^^^©SMlc^^^fiR&^b, C© 

hKS^Lfc^. •ft^Wtl'vXh-Rwa^fiS^©* 
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(3) 

3 

«#Lfc*. ««*a&o**fcJ:Da«WMaK*»* 

[0008] mii\&B®&mM<DMmz®mz?£m? 

[0 0 0 9] ttUABBB«tt®^-XRR&bTli* 
MB(i>. (b) -©*tt©«*fctt, E*«RfcLT#UX JO 

>. # y x-tMK 5 H. * U **3«ft*B*ttatf 

0«*fc#»J:7xXl/>x;i^ H. #>J^fl/>rl' 

aWfr*U>. NE(O v (d) cr>*ffi©»^lc»i, 
iHWattJG^-XWnfcLT, #0X^7*> f> #U 
X- t^X;^*^ tf'JX-^KSF. #U**3/ 
ftJMFRXRAtfy-?. «maax4^3'ttn&tfc 

»*. ««B«**E&bTa*>*i:fc#-C*S. £ 
fc, a^«aftaaftlU^BB8$tti. 

[00 10] 

[fWB] ABftiML, X^~»^g 

>t»AU cn£BRBttn®HR£tttt**5f*-B 

ftl/TB!MM!€£BfcU «>& fftE&gftafc?> 

1) . 

[ooii] x^-s/^jseRtfx^-s/:^ 

[0 0 12] £bCl. X^-5/>y«g®ft*«lC* £ so 



&ffl¥7-l 7 00 7 7 

ttsWftl-fcU CWc<fc0, WEOJ:5tX^-^>y« 
BfttfX^-^>JfjMB«tt:««W*BB©-«ta 
SETS 21 fcT«»Mfc«»0«attft K < T* £ fcaWT 

<n**3) • 

[ooi3] seicafc* NExt-s^as** 

ifi* BEX^-^>y»BB©JIS«ft««t*3Wt»a?l- 

x^-s/>y3»B*^Ka»a#B*o-«€a*"rs 

»BBa»©frB©a«»*BBftX^^>y»B« 
^©#W*«OftHljWBB«»OimBoa«WM*B 

[0 0 14] Sfc, ttBttU£«BK8#®MBfi:ttB 

»#«B€*rr*aa?L*B»*2i<s:fc*o» 3B£U 

©»ffl*»BBW*#RfcT*«^- fWKtfcBT* 
aifl*»BB»lf©PnBK:«flW«aB*«tf, iWfc 

aarr**fc c©aaa**bT»B3M»rafc»* 

-cm&foME&mt&m? zzt&vzz (R*a 

5) • 

[0 0 1 53 

[«£*!] ttT, *»W«)SaS«€»ttB»C«^^T 

ffsirra. 

[0016] ftf, Bl-B4C^-r4a 

©»ffl«^BB«tt 1 . 2, 3 ( 4*aj8bfc. ^~X 
»Rfc UTtttf 5XMR*20R«XE&Ufc# 'J x-f 

yvv&ZQA a««Rasit»:**u>*ioaaxE 

#BK 5 , 6 , 7 , 8 & bfc. 

»^*RSHK ¥J5R#0.025nnfcl/fc. ^tl^jfffl 

JfiaBBffitll. 2, 3, Poffi©e»«#lHltt 

s, 6, 7, szmfzmz&i&?z&?\ztoM\z%%.m 
[ooi7] *&, atuj£aBB»tti. 2, 3, 4ft 

\Z+ cn6*±*6Bl, 02. 03, 041^1-jltC 

fcSbfctsK, jtiRwcEHsn, «asBma» 

#@B5, 6. 7. 8fiD-«3^rtffllC»jKanTViStt 

fftti, 2, 3, 4ictt, zn*> zmm vitt%\z* m 
2 t 3, 4iBHcW3£©ma*^«snsj:5 
(c-en^n^feiH<ox^-v>^^i istf/*&tt 
a»Hox^— »y*s««i 2j&w«anT^s. 

flflcwicii, ttUiA^BRKtf («a»- ±tlalB«a 
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(4) 

5 

A<fc£BR£fMt) 2, 3, 4©±Bfctt. m&omiZ 

Sfe«a^^^"»^fii i#£Ranrv>*. £ 

£, fttfr&JBBRBtt («S«r, TfcB»fS#a***B 
Rflfitfi 1, 2. 3OT0aCtt, TfcfiHBSnSBRSS 
#2, 3, 4fc%ffl£nTV>6X^-! »>f%81 ltf 

n, BRSttn, 2. 3, Azmbfzt&x^-i » 
i tx^-s^ys&esfti 2dt^bT®«s 

SWU, 2, 3. 4ffi(r??f«<ora89^^n-5J:5lC 

[0 0 18]*fc, £n&»UA»BBttttl. .2, 
3. 4*±*6B1. .02, 03, ®4\ZKtm\ZftM 

3«irAn, «n-pnoituuuvBmnf i v . 2, 3. 
4 co&isfta?L 1 0 &m 1 3 rtfcR»anTv>att 

1 1 fcx^-->>y»B»u 2 t-c*rta 
nT»«tt(Ba»BB«tti, 2, 3, 4B®imi 

5. 16, 17\Z. tt^StftC,!: 9*02 0 (E6# a? 
B) *«*L&. ^T*B«2 0fcbT*T*X«B*\ 

V»fc. ft*. «ffi^0K8R«(g<O3p<OHKlttO.45- 
0. 5mm Krtibfc. £0>J:5fc. 3 ffl«±<0 Wffl^B 
RBttl. 2, 3, 4££@fl7rS»£tC, tWfcttE . 
r*Mffi«fcBR»K2. 3©HWK«»**BB6, 

LT*<;ifcfcJ;D, «riB2 0«3K«tr«^ 
ft*LT«tffl2 03j««llrf*t»*«3J««*ta:*. * 

ttfi2 0 4>BfcfttI& JHBL9-C*»ffl*»BR 50 
ttttl. 2, 3. 4«B»T-&Ct*«T*S. 

[0019] K9«. MBfe»fcr>i 4icj;o««sn 

U BttffMabofttlEU B6C**"«MtWfLl 
8 (OftBlcttA«^R«^AUT4aa>itUi^BR 
aWJl/2, 3. 4 0WBfc»fi3ftTV»*«»IOTB 
R5, 6, 7, 8€«ae9fc»jRL/&*Bftl/fc«ffl* 

BK««W#lW*»*1-*l»fclft©B»t«BL&l/ 

[0 0 2 0] £®±3fcbTt»&n^BBIC»*tttl 
£#BR»A19tt. BRffittl. 2, 3, 4|fflcD&M 
■ 15, 16. 1 7{Cteb:>*-;i^3-b*-;i/K 
#WUJS^««1. 2. 3, 4 0>JE»fc* 
&<* ttfiWfrBR5, 6, 7, 8cotrriiat>ft<* EM 

[0 0 2 1] «oT. *»»*IsIR5, 6, 7, 8£fl 
BqSttb&^MftU^tttU^BRSA 1 9 &»/«T« 50 
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«MB¥7-1 7 0 077 

6 

[0 0 2 2] Sfc, COttU/£#BB0Al 9tt&ffll 

A fc«aB»B**HWtT* Tftfc 
1>, {»&'»SDC6ft^ettBT«»VAOfllB«ft. 

#J*oH*7C^ttofl5ffiKffiapIffi^Wffl«^llR«ffl 
1 9*»«T*!li:3WT**. J^Ttt«BttBR5'. 
6, 7, 8 

[0 0 2 3] ^5C, *»iS#BR5. 6. 7. 80S 

•ZbtfiVtWC* ±#©»*ft«jfi«Ai:l/TJB*« 
n*B«»ttt*6n*«Bl«3-C*BflsefTa:5J:tK 
iO. BJUWBBB, 6, 7. 8t**-*aflM:U 

fc c t \z ± oekttw j: o *>esfcT* c 

[0024] sees*, *xnattu^BBtfai-' 

9 -BTBBtt, «a**BRSSA©^» 

£*&i*#0R5, 6, 7, &<D&$m{t\Z&*)ffitf; 

[0 0 2 5] (SJUf 2) CO%|Kfl2fiL 07tC^T 
1 2»c£S#fflfc?S»Bl2 i a«U *&*#BR. 

fc»aanr^««ftWffBR3&««»M»c»«*n*o 

T v M3L9^Ct>*Bj«*Rlt*Ct3!rc**.' C 
<Z>fc&> &#ajj£«BRffi#0«&«#BR£«&MK: 
±0»*fc*R+*Cfc#T**i#fc* «&«#BR 
©R»bW&*fcftD* *o«»»*BR©E»**ififc 
T$££#-C€*. CtlBWM*±E«lB«l 1 fcH ' 
U*ttTf»U*»BR«A€»«bfc..-t©**, »tt 

«B©ft^«ffa*Bft*nfeltiai8»BR«At#* 

[0 0 2 63 C©**«3f4, 08^f 

<k 3 (I, X^— l<0ft*»fc, »»*rtlK: 
fioT«*lB2 2SRtf&«-C*D, C<7)X^— »^ 
Kfil l&B9lC^*3t#tt*»*itfcttB-r. X 
^-S^yjBfiSytl 2i:l^&$ii-<&Ct¥CcfcO, »n' 
g 2 2©#«tJ:-5HfafPffllcJ:0Xt— »yj«B5l 
7^1 2t©K^tt*<«±b, «ng2 2©ft^'b©J:0 
t>WU*»IURaiJ»<Da4T" (SUB) *«*»t3*0. # 
*ttA«l&J±-*-*. HiS^2CD«'&t^«(CX^- 
1 1 tX^-5/>y«)Bart 1 2 tC««ff« 
*^€*B€»«b. «ftWft:BRO-«e#lJEJ5r*J; 



(5 

7 

^OX^— »^jBS^Cl 2t(7)K^ft^fpJ±b, ffi 

[0 0 2 7] (35JSW4) ^cr>^lfitfj|4tt, 01OIC* 
"Ti^K* X^-^>^g^l2*X^">>^& 
jg 1 1 CD3fc«£Stt*S& 2 3 £*<Dgg 2 3 ± O 

*«k?h waa^»«i2o < fc5tc, x^"»^jBiir 

tfX^-;»^3!jBS?L 1 2at*£**@B<0-«£#l 

B«ttanfB®*^*i§iB£&OT* z: tat-rt*. 

[0 0 2 8] 

amoam sk^wt^z^mz^n^o^u 
Kn&auie***. 

[00 29] i) «*m ©«*fc*ntf, maw*® 

[0 0 3 0] 2) »*«2<D«!dclCj;n^ ftltffljft* 

[0 0 3 1] 3) H*^3<Dfl?^tCj;n«, X^—» * 
[0 0 3 2] 4) g*J!40«ftlCcfcntf. X*-*> 

X^-5/>y«jB£X^~>>^£B**C£ 

nil 
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#BH¥7-1 7 0 0 7 7 
[0 0 3 3] 5) tt*a50ft£fi:£ni& 8M8£3feM 

•[Hi] *»w©»ffl*»iaB*ii©-«ft«ri(fHfH 

[02] *»MOWW^»0Bfi8WcDttOM$^r»rSS 
0T*£. 

[0 3] MnoltUJ^BBflWOlll^fiSI-KB 

0-c<&*. 

[04] *%wmm&m®&mom<om*TWim 

0T<&*. 

[05] 01-04(C^fjfffl^lHlB«Stt^fflftH 

[06] ^H^tta^mmAoHfi^tmma, 
[07] ^«nottU/£»iaBauox^--^>^eB 

[08] *«W©x^-->>yjjiB©Jlc«*K:«nHft 

[0 9] 08(C^-rX^— »^iB*X^— »^ 

[010] *^©x^-^>^g&BS^ottofif3^ 
[011] ^*©Wffl^tBlBfi5iB©-«y^T»rM0 

1, 2. 3. 4 »a/£^[H]»8W 
5. 6, 7, 8 «X»ft:|§lB 

10 &m&m> 

1 1 X^-i 

1 2 X^— »^3$gg7^ 

14 imm^> 

15, 16, 17 HQM 

1 8 nmn 
20 «tn 



[02] 




(6) 4fRR*7-1 7 007 7 

[05] [061 




**S»HSC*B*Br5TBl#l* BiL 
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